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ABSTRACT 



This work provides a prospective model for optimizing 
production and reducing operational costs in the "system of 
provision of supplies," with the goal of effecting mainte- 
nance and repair in Naval Units up to the Third Level. It 
shows that the development of a system of supply of spare 
parts and equipment will be effective, operative and dynamic 
within its referential framework. The functions of mainte- 
nance at the Third Level, and its role in the integral 
development and operations of the Navy, are clearly defined. 
This study does not delve deeply into analytical methods 
and techniques to establish the category of maintenance 
most adequate for each equipment and/or system. Rather the 
object of this thesis is to illustrate the procedure to 
systematize the supply of materials, be it that of initial 
procurement or that which must be maintained in inventory 
to support the operational effort of maintenance at the 
Third Level for the Venezuelan Navy. 
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I. INTRODUCTION 



This thesis is comprised of objectives and requirements 
from three institutions. Above all it responds to the aca- 
demic norms of the Naval Postgraduate School, as a master's 
degree thesis; in a second instance it would contribute, if 
deserving, to the Navy, where the writer serves as a pro- 
fessional officer; and thirdly, the investigation must offer 
some programatic expectations to DIANCA, the company which 
affects maintenance to the Naval Fleet. Finally, for the 
writer, the study constitutes a true challenge upon the 
applicability of logistical criteria to managerial strategy; 
a situation that should not surprise us since all social 
groups in many instances have faced situations with strategic 
characteristics and have had to reason, decide and plan to 
overcome adverse contingencies or to simply find valid 
alternatives in an "is" or "should be" situation for the 
purpose of attaining the desired goals. 

This interlacing of requirements from different institu- 
tions, and the short term allowed for the realization of the 
thesis brought about the need to develop a prospective model 
which suggested and determined a special methodology whose 
congruency and consistency of the information obtained 
responds to a great desire for optimization of logistical 
activities . 
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The increasing developmental complexity of countries 
that are highly technical and the constant progress of 
countries on their way to full development require new 
administrative alternatives for management of projects 
regardless of their size. 

The complicated operational and administrative problems 
existing today in modern organizations have greatly increased 
difficulties in conducting institutions such as the Navy, 
inducing its high level staff to adopt systems that are 
more highly scientific each time to ensure administrative 
success with absolutely economical criteria; an optimum 
utilization of human, financial, supply and technological 
resources . 

This thesis is oriented toward the establishment of a 
prospective model that will lead to the best formula for 
optimizing production and reducing operational costs in the 
"System of Provisions of Supplies," with the goal of 
affecting maintenance and repair in Naval Units up to the 
third level. 

We are conscious of the fact that the application of an 
administrative system of this nature cannot be implemented 
simultaneously in the entire Navy because the organizational 
structures and the existing operating procedures of the Navy 
are well established. Therefore, for the development of this 
model we have chosen a single administrative unit, which is 
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the Supply Division through the Acquisitions Division, to 
serve as the pilot for the determination of advantages and 
disadvantages of this administrative technique. It is my 
intention to limit the expressed problem to the mentioned 
Division and to apply to it a proposal whose benefits, if 
they exist, can be irradiated to the best of the Supply 
Division. 

New administrative focuses, be they private or public 
sector, have principles and procedures that are identical. 

Conclusions reached by investigators coincide in point- 
ing out that the basic components of the administrative 
process do not differ much when they are applied to organi- 
zations with different objectives. Such an observation 
proves the universality of administrative principles. 

The primary objective of administration consists of 
planning, organizing, directing personnel, obtaining and 
distributing human resources as well as financial resources 
to attain fixed goals . 1 

The administration of the Naval force does not differ 
from others. However, we cannot state that there is total 
and absolute identification of approaches and scope according 
to the field in which it develops. 

The social reality in which we live demonstrates that 
the same processes applied in different sectors of human 

1 Principles of Administration. 
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tasks bear totally different goals. In this sense, the 
Administration of the Navy possesses its own characteristics, 
has objectives and exclusive actions and an environment of 
particular operations. Communication, decisionmaking, 
programming, coordination and planning in the Navy have 
as its aim to "guarantee sovereignty on the maritime frontier 
and in Venezuelan Territorial waters, exercising controls 
of the contiguous zone and the continental shelf ." 2 

The recognition of these differences will allow us to 
reach some considerations regarding the evolution and course 
of the administrative task in relation to the functions that 
must be met by the Navy. 

A first look at the focus that the different schools of 
administrative thought gave the process allow us to classify, 
taking as basic criteria, the aspects of the administrative 
process that these emphasize. 

The theories that fundamentally accentuate the procedures 
were placed in the first group. The primary objective of the 
administrative function is to gain greater results in the 
least possible time and in this manner achieve an optimum 
relationship between costs and benefits. 

This rationalization of effort is reached through the 
use of technical methodologies and procedures that attempt 



2 Ministry of Defense, Naval Headquarters Staff. 
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to analyze and simplify human behavior in the different 
operations that are involved in an activity. 

The theories that emphasize human aspects of the task 
were placed in the second group. The basic factors now 
are persons as it is the context that will allow them a 
more adequate professional and human realization. In this 
framework, efficiency and adequacy between objectives and 
activities would be consequences of the creativity and 
operational capability of the group. The methodologies 
and procedures are at their service with the aim of 
assuring the best results of the objectives. 

The human and personal dimension that is assured the 
force requires the determination of the creativity and 
personality of their direct responsibilities. The focus 
given to the model does not decrease the importance of 
technical aspects of a rational administration, instead it 
modifies its relative value in the total process. Science 
and technology must be instruments in the hands of human 
beings, who must be able to use and develop them in 
accordance with the finalities of the action. 

In this sense, the need for promoting the incorporation 
and utilization of modern techniques in rationalization, 
analysis and control of operations by Naval Administration 
is pointed out. 

To this end, overcoming the resistance observed every- 
where to the introduction of new technology applied for the 
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efficiency of economic enterprises and the production of 
goals should not be applied to the administration of a firm 
such as the Navy. The results directly reflect the develop- 
ment, destiny and defense of the sovereignty of the nation. 

If we accept that the Supply System must respond to the 
DETERMINATION OF NEEDS and the requirements of optimum 
maintenance to support the operation of armament systems, 
the system must have a structure that is flexible and 
dynamic arising as a consequence of these needs. 

Through these points of view we are emphasizing the 
need to achieve changes of attitude and scope with respect 
to conception, knowledge and the application of specific 
technology in Public Administration. 

A great part of the failures of administrative technology 
stems from the formation of Human Resources and the simul- 
taneous growth of scientific knowledge. Keiksberg stated, 
"The generation of Administrative Technology that can satisfy 
the corresponding needs of the public sector constitutes a 
type of process that necessarily must be operated by human 
porters, identical is the situation appertaining to the 
transference of administrative technology. 3 

The availability and quality of the affected resources 
in these processes must conform, since one of the principal 

3 Keiksberg, B. "Notes for a Latin American Strategy in 
Superior Formation for Public Administration." Editorial 
Monte Avila. 1977. 
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determinants of the "Ceiling of Efficiency is achievable in 
both. " 

Planning/adminis tration , being a medium available to the 
development of any system or enterprise -- at the same time 
an operative instrument -- the methodologies employed and the 
focuses that support them have transitory validity. There- 
fore, there are none, nor can there be sole routes, infallible 
methodologies nor finished models. 

The stature of the company administrator will be given 
by the creative sense he will imprint in his action. In 
this, as in other spheres of the Navy, investigation and 
experimentation are called upon to open new horizons in this 
field . 

In synthesis, as a corollary, we can assure that con- 
ducting the development of a system of supply of spare parts 
and equipment will be effective, operative and dynamic in 
the measure in which their referential framework, the 
functions of maintenance at the third level and its role 
in the integral development and the operations of the Navy, 
will be clearly defined. The visualization of supply of 
materials in a prospective model constitute a valid methodo- 
logical focus to undertake the task and give it a cause for 
suboptimization, since our model considers a segment of the 
total enterprise and determines the necessary conditions 
for optimizing this segment. 



16 



Finally we would like to state that the study does not 
delve deeply into analytical methods and techniques to 
establish what category of maintenance is the most adequate 
for each equipment and/or system, since the object of this 
thesis is to illustrate the procedure to define supply of 
materials, be it that of initial endowment as well as that 
which must be maintained in inventory to support the 
operational effort of maintenance as the third level for 
the Navy. 
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II. FORMULATION AND DELIMITATION 
OF THE RESEARCH PROBLEM 



A. TITLE 

"Design of the system of supply for materials for the 
dock and shipyards of Venezuela, in order to effect mainte- 
nance and repair Naval Units up to the Third Level." 

B. GENERAL CHARACTERIZATION OF THE EMPIRICAL CONTEXT 

IN WHICH THE PROBLEM IS EXPRESSED 

Venezuela is a maritime country; the length of its 
coastline causes it to be vulnerable to uncontrolled pene- 
tration by foreign invaders. The mission of the Venezuelan 
Navy is to protect traffic and communication on its seas, 
lakes, and rivers; to guard and defend its territorial 
waters, the continental shelf, the neighboring zone, its 
exclusive economic zone, coastline, lakes and rivers so 
that, in conjunction with the other branches of the armed 
forces (the National Guard, Air Force and the Army) , the 
sovereignty and integrity of the nation can be guaranteed 
while simultaneously contributing to its development. 

The protection that must be provided to maritime traffic 
and to the focal points of production requires the consti- 
tution of an adequate naval force integrated by submarine 
forces, anti-air and surface capabilities with the capacity 
to effect amphibious operations. 
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This Naval force must be capable of receiving the 
necessary logistic support in different locations of the 
Venezuelan coastline for the purpose of fulfilling the 
assigned mission, justifying the establishment of strate- 
gically located Naval Bases and Naval Stations. 

Venezuela, a country with an extensive coastline where 
the most important focal points of maritime traffic are 
located in zones near its borders and with the existence 
of invaluable natural resources on its continental shelf, 
requires an effective vigilance on the part of the naval 
force to ensure the defense of its interests. This Naval 
Force must remain at optimum conditions and in full opera- 
tional capacity at all times. 

Awareness of these facts has prompted this thesis, in 
which we wish to develop the design of the model, stressing 
the problem of provision of materials for maintenance at 
the Third Level (that which is used in dry dock) . The 
Venezuelan Navy is required to effect maintenance and repair 
of its units at DIATJCA 4 which must be done promptly and at 
an acceptable cost. 

The existence of a good system to supply material at 
DIAjNCA is imperative to expedite repairs and maintenance. 



4 DIANCA: Digues y Astilleros Nacionales Compania 

Anonima. Acronym used to signity company called National 
Dams and Shipyards Company, Ltd. 
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Failures in the material supply systems contribute to cost 
overruns . 

The following deficiencies are evident: 

- The inadequate inventory of stock for spare parts 
at DIANCA. 

- The existent stock often does not correspond to 
the needs of the ships. 

- There is no existent listing of standard materials; 
those which can be used interchangeably among ships. 

- It is frequently necessary to order spare parts from 
the manufacturer after verification of need. 

- For a variety of reasons after the order is placed 
delivery of these spare parts is often delayed, up 
to eighteen months. 

- Costs are high because parts are not readily available 
in the competitive market. 

- Orders are normally placed through intermediaries 
who increase the real costs. 

- The lack of personnel qualified to repair on-board 
equipment often requires bringing in specialists 
to meet this need. 

- Cost overruns are experienced when equipment or 
machinery is dismantled while waiting for spare 
parts. Extreme caution is required to preclude 
lost parts or deterioration while dismantled. 

- The degree of demoralization suffered by the crew 
when the importance of speedy repair to the unit is 
stressed is normally translated into strong criticism 
of command and command divisions. 
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C. DESCRIPTION OF THE PROBLEM 



1 . Important Factors for Consideration 
a. Maintenance 

We can define maintenance as the function which 
has as its goal the conservation, repair, and the recupera- 
tion of all materials employed by the navy in peacetime as 
well as in war. To this end we must distinguish four levels, 
although in this specific thesis we will work only up to 
the third level. 

In the first three levels two areas are common, 
the first one being a preventive character, the second 
corrective . 

(1) First Level 

Preventive and corrective maintenance that 
is carried out by on-board personnel, utilizing tools and 
spare parts carried on-board. This level of maintenance 
can be carried out away from logistic bases. 

(2) Second Level 

Preventive and corrective maintenance that 
is carried out by base personnel utilizing on-board and base 
tools, instruments, and spare parts. This can also be 
carried out away from the bases as long as the spare parts, 
documents, and tools are available. 

(3) Third Level 

Preventive maintenance at the "overhaul" 
level, periodic and corrective (consists in dismantling 
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the equipment and verifying parts that must be replaced) . 
This level is carried out at the bases with special instru- 
mentation and tools and with specialized personnel. The 
goal is to guarantee the high quality, not obtainable at the 
other levels. 

b . Requirements for Optimum Maintenance 

In order to reach the desired objectives it is 
necessary to adequately rationalize the following elements 
with regard to proportion and time: 

(1) Human Resources: Administrators, Technical 

and Operational Staff. 

(2) Finances: Operational development budget. 

(3) Material Resources: Trial equipment, 

tools and spare parts. 

(4) Procedures: Utilization of technical 

operational homogeneous criteria for a 
structurally sound maintenance program. 

The combination of these factors should 
stimulate continual study and evaluation, feedback, and 
suggested modifications for program optimization, keeping 
in mind new armament systems or equipment to be modified 
or incorporated into the navy. 

2 . Determination of Needs 

In the above paragraphs we have provided a general 
description of functional "maintenance," which is the 
foundation for the demand on spare parts and, therefore, is 
the activator of its binomial compansion: the functional 

supply element. 
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The term "DETERMINATION OF NEEDS" is used to 



designate the task of determining the optimum levels of 
stock to support the operation of the armament systems. 

This task of needs determination is not exclusive in the 
military environment, but it is also carried out in industry 
and commerce. 

The armed forces of the industrialized countries 
have developed methods for efficient optimization of inventory 
levels. Ideally, the manager must have an appropriate amount 
of material at hand when these are required, neither too 
much nor too little. In general, the problem includes 
maintenance of level of provision at each required level of 
supplies and the evaluation of these levels of maintenance 
so that: 



- The spare parts are supplied when and where 
they are needed. 

- Stock inventory is kept at a minimum, in 
direct relation to needs. 

- Supply transactions (including purchases, 
inventories, demand, etc) should be controlled 
by type as well as by frequency of use. 

- Levels of supply will be maintained at an 
appropriate level to satisfy demand and preclude 
paralysis of the system. 

- Overstock is avoided since it causes an unnecessary 
investment in spare parts, which may never be 
needed. This also will preclude unnecessary 
purchasing functions. Overstocking would require 
additional space for storage, transportation, 

and use of personnel overloading storage. 

Eventually that stock will become obsolete and 
must be removed at a loss. 
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- The prospective model will consider topics 
related to the organization of supply in 
accordance to needs. 

a. Selected Factors or Variables 

(1) Relevance of the Value of Maintenance 



- Guarantee satisfactory operation of 
equipment . 

- Contributes to affording adequate, 
opportune, permanent and continual 
training of the crews. 

- Modification and changes in equipment 
guarantee an efficient, dependable and 
constant support during offensive and 
defensive operations. 

(2) Relevance of the Value of Supply and the 

Determination of Needs 



- The determination of needs is the central 
problem of supply. Ideally the manager 
must have the appropriate supply 
inventory, as required. 

- If the levels of supply are too low, 

the system cannot satisfy demand; there- 
fore, costly armament systems are 
paralyzed no/or combat forces are 
reduced to ineffectiveness. 

- If the levels of supply are too high, 
there is unnecessary expenditure of funds 
and a series of administrative problems 
surfaces . 

- Broadly speaking, the problem includes 
levels of provision at levels of supply 
and the evaluation of these services so 
that : 

. The spare parts are made available 
when and where they are needed. 

. Supply costs are kept at a minimum in 
in relation to needs. 
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. Supply transactions (including purchasing, 
inventories, documents, etc.) must be 
controlled by type and by frequency. 

D. MAINTENANCE LIMITATIONS RELATING TO SPACE AND TIME 

In order to establish a maintenance system, an analysis 
of equipment use, system and units with relation to the 
mission to be accomplished (hours of operation required of 
equipment during a predetermined time period, i.e., one year) 
must be developed. 

This analytical process is of an eminently dynamic and 
interactive character, therefore, providing an adequate 
informational description of technical documentation, of 
spare parts requirements, allocated equipment and of the 
actual maintenance concept. In other words, we are referring 
to the logical foundation upon which the support required 
by a project of this nature will rest. Our investigation 
will deal with a diagnostic stage at the third level, which 
will guarantee that upon completion we will be able to 
employ the fundamental concepts previously stated with a 
high level of confidence. 

From the onset we will process information based on the 
development of an operational flow chart that will graphi- 
cally display the steps required to effect maintenance at 
the third level from the time spare parts are obtained to 
begin work and avoid delays. The flow chart will emphasize 
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the following aspects: requirements for administration, 

time allocation, and human and material resources required. 

The diagnostic analysis and the information displayed 
by the flow chart will allow us to design the proposed 
model. The diagnostic phase will be accomplished by means 
of a survey and a questionnaire that will provide funda- 
mental information for the consideration of variables 
discovered . 



E. OBJECTIVES 

1 . General 

- To design a system for optimum maintenance 
and supply that will contribute to improving 
operational conditions at DIANCA. 

- To increase the knowledge of personnel charged 
with control of warehouse supply. 

2 . Specific 

- To determine internal and external factors that 
affect maintenance and supply material, in order 
to improve procedures. 

- To reduce repair costs to a minimum so as to 
preclude the use of intermediaries. 

- To streamline entry of Naval units into dry dock 
when maintenance to the third level will be 
carried out. 

- To obtain adequate, timely and precise information 
regarding the requirement for spare parts. 
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